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(54) DETECTION OF CELL CHEM0TAXIS AND WELL UNIT FOR CHEM0TACTIC CELL SEPARATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a well unit that 
is used for assembling an apparatus which can 
accurately and easily detect the movement of a 
cell for itself, in the detection of the 
chemotaxis of a cell by a chemotactic factor or by 
the inhibition of chemotaxis by an inhibitor to 
chemotaxis. 

SOLUTION: In this well unit for detecting the 
chemotaxis of a cell or for the apparatus for 
isolating an chemotactic cell, a plurality of 
wells that can statically receive liquid samples 
are mutually connected to one another via paths. 
The paths have banks individually. On the upper 
part of the banks, a plurality of walls are 
provided so as to form grooves having a width 
and/or a depth matching the diameter of a cell or 
its deformability or a flat face is provided. In 
this flat face, the depth matching the cell 
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[4*lBt*G«B] 

x*©ss»»iass*/M/"cst * «iia u x i * * c 4 , 

SB8fcli±**^&4vc<r>4C4. **x«Mi#?Ag 
Xk*¥®#Stf h ftX fc 0 . tt¥Bt* 4*>ra 

'Sbsk i*±#*Rtt onx c >4 c t . ±^>±^c t#ffl 

&4T4Iit:£Ki 1 BttWxJl^x ? ho 

Ir-C i»* c 4 1 Wk 4 r * 1 3tt* 2 Ett® * x A 

20 

[tt#B4 ] i -w^x^tcaftoox^sssKt/r 
o^Mor^^c4^»4r*is*nri3?j*2B*t 

G>*x,'l>a.=. ? ho 

[MJHT5 ] 1 •™>Q*toC&UZftl,X&&LX\.* 

£&&Q>*>s-*'<oto> 4>a<4fe2o©*xji#sasi* 
«? x^a^tiffl-T-tswr 4&«£jR$prr 4 *x a 

ho 

$x^ t ^(ttt0 J f^^-r4?ge : 5:^T4^x,'k5 
cy*<tttH^*<l4**T4Sa*ftSW'4'?x^t? 
£4C 4£#$4?4!**n| 1 Xft2iaS4>9x*.i^ 

[ig*®8 ] 8Bit/H/'CE^K:aat/ri-4 , *xA 

^**MHT4fc«>lC. asa<c*su , c»«:a4^4c 

4t«ft4r4*dWl 1 XfiraBIWWx^JLx ? h e 40 

x. ^K^bx&ibtox\,*&fttv^i;Zkmi3 

<^<D*XT*XfM!(k$t\X\,*&C 
xA>:3.x ^ K 

ST 4Bffi<JH4Hifctf>*tT 5 feaCXDBl *R W 4 C 4 «rft 
S4t*4S!S«J!BlXli2l3^a>'5x^xr F 4 

l*4C 4«r«fl!4r 4S**fl I XWSKwO^x^x 
? h. 50 



4*132 00 3- I 80 33 6 
2 

aaur^4c4*«ft4-r4e**!Bixt*2iaa«>'J 

XJl/^X - h # 

[B«ai3] «»T40xjUqW>} 
^C4S»*©^^. eftfc«*cT4 1 nWmo 
££tfS^4&KfSR*WK£ftr 4 C 4 ££&4-T 4at* 
Jfl2i2w<P9x^a~ 9 

[M«3|14] WiCbot, «»T4'5xjWcn* J > 
C4*»tt4T4tt*flI12gaw©«?x*AX ? K 

[«*«i5] assies >-c, awDaxitecc-asEss 

4»K<>Hi©9j^»fttt: f v AifiBdi *>tlXte 0 , fi 

A©R8J:0«i»C4*1»«4r4M3»flXi«aB« 
O^XJU-ax ? ho 

& 1 7iEaifc*«^4l«ito^tt^9^4^t?2 

i>?? *&mi *>nx ^ 4 c 4 4^ htmm i x 

ii2ta<8fl>«5x*jix? h. 

K^4R(£MBCD9lb«llllir4tetoCDMIMll«. «# 
T 4 «» x K[5j^ ^ *iajtt: itSE u X mi 4 C 4 5&«ft 4 
t'4ig*3i!X«2SB<8<C' , ?x^ix^ h 0 

ffi^4IBtc(«C*fttt(IBIT4fc«>fiC*S**t. PiU 
©5«{Cffif(./CSrW4C4^^4T4SlS*Si Xtt2 

^'fxtoi? ho 

[B*f 15] S*3K 1 7iZue*K) , & *^ix * h <^> 

*«>»Ortt4C4^«ll4*4IBBeffctt*ttJk0f 
W»Stig^ci!)0^x^-7 h. 

[000 I] 

tc^Sf 4 C 4 ^fl^f 4 «B09Hefitt(C fee ^CH 
j~>ft4£x,'l>:2^? hccp5t>4 0 
[ 0 0 0 2 ] 

jB4 0i:*^^>? : *w<-3^ft»3hr*fe. cn 
M^cc-47 f **-r±*4T44«:20ihfc«a 
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3 

«B»«?ft«>s±ut:. lxio* ceils 

WIT, ^sfcSI^ G < 1- 2%n&V$> 0 , CQtta&R 

ti\,\ 20 
[ 0 0 0 3 ] MiSO*Jkttf:ftiiOU^l't:'B«-C^& 

75mm, zmmRPHitHttf?**?^ K±K, ! mm 
«D:ry <SBS> *ffc4/C«4mm, ^£2 5ni 
m. 8IS lmm®*( , »xjU)3»2aBt»6n , Ct*& 0 BP 

thrt , - * x* A^aa*: « a r «5 x ^ 

ft % CC»ttt> 0 RK, — fiC^X^'K^gl^lOOiiVC^ 
mim^o>h<C'lUX. *?<{Y7?X±.lC. 34>R 

« cm*, pm<Df>xhKwm- 
^faio^xjiKittfkt^iAn, a^-y^x 40 

r-^^o MBtt*^<-y**J:fl20Mm«S<a*Sftr 

[ 0 0 0 4 ] *tt ust- a ^-oitsgc'^tc, ^ «j 3 > 
a»*KW r & *SB8*:«* fc«e#a* $ *vc<, 

(KikucJn ft. SRIE Vol.2S7& 165-171(1397), Kikuc 50 



4*81200 3- i 80 336 

4 

hi ft, Wicrovascuar ResearchVtol.44, 22S-240<199 
2). ^rfeffe, ^ttftfll 214*54-258 <1997> ) o C 

iiCT*^. JliL»<DeAlc;**Bfl&BS7b£#» 
[ 0 0 0 5 3 1»2S327Q?»&*W«fc -WaWCfcAD 

cmt, *#&^O-o«:illL?jB*l**0. tt#G> 

[ 0 0 0 6 ] afrtoMBtRMUlf *9it3tf . Sit 

ri»&Cl*l*2685544), CM. f U 2 >gt£Sfc® 

M&**WG*tt-MME>aHS&. H*Z>8&03ISK«? 
^Sfv^ffl^f &©20>&fi£a>5&9. MSBta) 

[ 0 0 0 7 ] MHOfiiS 4^<^S^&£Httfll 

!K>MHi6#t«m'4aB%aii$tf. stuff a i*M 

JBi*tr4«IBi«:W4«igfe»l6nt:^4. *<z> 
jftcMi#cjl&«W^2R^Rtt. HB»^k:m 
Ig^^ilf 4Ci^>4f*5tit:t^(«lst2685ii9)o 

[ o o o a ] KMbiitmfeekEitiirr&Meefltt 
*D?**,'i<7t^a§gfc&£ntv* {^^Fii-i5 

5052) o cnfe. MB«ft&tt«llET(C9tt3«4M 

I*, 

[0 00 9] 
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5 

JUa-racifcSfli?*. ecu:. g^ccg-3<*fr* 
t&. Kti^*?%* J &1Z>£tt*<. {SUSP'S *4>i& 

it. •JxjUtcAftfcMJE*. ^ffcl^rSffltcSS&Citt^tc 
»C*ffctt*ttffl*4Ci^r*^«aofe»©'Jx 

[0011] 

[BMSfcT 4 %ftKH*» 

ihofcttar^tttr-s 4^x ^ofttjw^tttfti/i: 
maw* e> *vt t * 4*>. x j wa^HW & jtc & * , 
t?**^x^©ifft(i^j*B*/r^a*K^ur^ 

4C4, flBSKiii^iftWi&nri^Ci, ±w>± 
C££4$f&iT4&$x*a~? h-Cft*. *M»4, ± 

&C&KJ:*). ■jxjucMifeWSP. &flJiMi?K'% 

ggf 4 fc«H^*tt**ltf T4 * x *fcfl*> 5 £[=J£fi 
£0. KK<«!>6tt4. 

[0012] cct\ aas©*x^tt. ttBtftorriL 
^ifiii/tv4c±a^e*, i^^x^tc 



(4) 4S12C0 3-! 80 336 

it. i-*>0'5x*K:iia«:fti/r«si/t:^&1SK©'? 

*MD*ii«[>*x*iaai/ , ci*r«»j:i»* 

[0013] ±S^tg»0D*?x,'M*. *U£¥«tf£«lffi 

r*^xjua^*ffcttH^*dwr*iS»«:«*r& i ? 

*ffl«l**ST&jS?ft**«W&'>x^t?«>*. 
[0014 J *WHO'?x*jl^ ? i£SS£ftl,r 

[0 0 1 5 ] *9mo$x*a.^i h£fctt4±^0± 

asc-fltwwDSKtc, M*fcta-r4HB<D<4Hft«>£ 

20 [0 0 16] *^3<)>»?x^Jt^7 hKfc^T. 

s. st*tt, tiairi'jxjUKii**^* 

£tilW4£ccig|tfttc£:{kT4 c t . WClfc SfcGStcfc 

t*r. ft^*^xjuccrt^^*i^©isfc©?(fcOi. cn 

^itS^4l7i^ftfc*«>**IW>**^. f§S0D&g 
[00 17] KCfcW&jSBtcte 

5 aWft*© ^ ^ XOft 3 J: ♦? «f 4 C 4 * & 0 
[0 0 18] *^CD^X^r.- hC'SSSCCM^r 

it. WKt^^tan aaB^x^-ei^ajtttc^ 

40 [ 0 0 19] *!WlCHfo4iJa«!>* , »XJU*x ^ 

r^x^^^ hif 4C&4>l?»4t 
[%«©*»©»«] 

[0020] *5^^BBto4aU§*fttt#EtfiS^* ffelffl 
ISJX^iBWca&o^x^ax^ hi*, jgft^xjl^ 

SB5*tutr'«^i/, s^K3*ar4w3t*wr4. c 
50 es4^ — -w?x^«:iiiisi*rc»4»» , c*->r, 
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7 

-r><DV xA^6fe:£tf>*x )l cc{aSS4£&fir? 4 £ * K 

JHfttAQ. a*. «H#BA3irc&*Stt (8W) 10 

[ 0 0 2 1 ] »«(BtB»4C 4K J: 9 , MRtMk 

fl««****C4#?M&&*. ***W€»lW' 
*fc*5>«C, ±¥£att*C4, »^«±^tC?»«:li.«r 
*»lS*Rit-SC4«cj:9. $XJWCAftfcSfflSa#, * 

**Hf«ccaar*S£Stt*«id%*. MB*fl*4>l' 

[0022] 3&>^&«US*lttt*ffiaWEfb 

[ 0 0 2 3 ] B 1 tt ? h 

IftftSSft^SCH&ftfrr&^x.'USA, 2B£?fO, 
Ch9O0x^«:Ht:*±*10©ii5«:»5<:«^* 

KBs^Rtf&hxv*. $x^a~? 

fel^m!?*?*, a to, *W«S<Ctol»'Ctt, ±^10£?£ 
5 6 *d&»»«tttiSW4«»*C A A 

r** oxtizco-^ (2k) Ksras*«*Atifc* 

*. MBit. tt*09x* <2B) etMtiffifePftfMi 
B^Cfc * & 0 x £ B KfSJJfc -> *C#fi> 0 J: 5 A 

A*raws<c<fc9ttS3*i*. c ±0 

r. ^x^2AKS^©«SS(0«^SSft€:Atl*Cto 
*. *xjU2Blc««^fk^*f:Ah*c:<»;fcJ: 
0 . ^xj12A *» 6 £ x* 2 B KIMS U fcjfflfi§£ 

[0024)@3 it x»ujl^ ? h#a*a 

r. nism. 2 a, 2 B&m&&#*¥ti&&§o 



4M12Q0 3- 1 80 33 6 

WCJ:#)«3AXtt3 BtSl>r^x^2AXfc*2B«i 
ft^^n&o «^©tt»*$xjU2AXt*2B*6K 
B*T4iI£<>. ?^0t^? t9££093AXl£3 

B^aor?Tt>ti^o 

[0025] sii4<D-o-c«&ais$fi?e«« -? -f * a 

e-s* t»c<*:993A£act:t>x*2AKtt£?* 

o^x^2B«:«MH/ri/* J Jct**o*o chit 
SfflSac-^i^^ftoWf * *|fclt <fc *©rt>fi*CE>4** 

C i left *)B«*9t*6*ia^Ct tea*, EeiK, ft 
700^? hVC*9*3B*ai;« 
x* 2 B £&£?*!&, ttAEtcJ:9f«*jS«*3IS5l 
t a <> rfiMito 0 x A 2 A K A 0 aw*** 4 a*? 
**S#£ 0 . an* t O&f ttt Kl <fc 9 »8 1 « a*? 

^>^^?E5L^m^ 3 *i * 0 

[0 02 6] CMB££l&T*fc'MC. ^3<t*ii 
***^ic*4ta:», B3tcJD*>*atAflE*B4©* 

ifii^ai^t/, aKitrt^^rttl»5»Ww«:clEti*c 

4tWibr**SbWSJB3n*. fiP*>. SW^sAT* 

»3«:aaf *«4*w**c4«c<i:«j, **#i*^«> 

I fctt ^ *^S?W>«E ^ cfc 0 JESI^?t ^ C t ifiV & 

4. ««j:*EA*cc«aif?fflfc* % 4x^&«n«t 
^©^ft^r*B^«E*aarr*±rfc»J8 , r^ 

0. KW©SWf:*»K: , t*. 
[ 0 0 2 7] *£«Btt, ***«WC«-r bftfflt 1 * 

*«j*jbai V h^ii^r^o H4«:« % ^*estc 

to^^ftBT^ilsftflCC'^xjUJLx ^ FOHKtfScd 
n-CtaO, «5x^2A(Ctt. ^3 A. 4A«rSK(i*fc«> 
«>SiKl3Aa. 4Aa^. «JXiU2B«:it §3B, 
4B*aW*fc*fl>ff«a3Ba 1 4Ba^, S 

[ 0 0 2 8 ] m 5 ( 1 ), (2 *^K<0-?x^a^ 7 
At/. »*tt9x^6^ttaRT*BM>ffi*CMJW 

*^a<r*&»Ki» ascntcst^K:, §3 a, 

3 B®±1M3 A bStX3 B I) iCJ: D ^W$n*^S)l5 
36®ci^nr<r»*. *x*2 A, 2B. ^3 A. 3BS 

*C&«cj:g. ±#3&*-*©EEAT^fi3tn, ^3 AX 
1*3 B^6MM«SA ■ »SW*BMD*^*iai©II^St 

[ 0 029] *^S3»sftW'r* «5 x^a^ ? v at. ^ 

6«BlCto^ , Cfi«t l «* , *x^ax9K>^. H5 
(2 ^*«SJCi^»rttffl*C#**ftWCC"5x 

3A*KW*fc^ea?L3Aa^. ^x»U2 Btcli, 
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[ 0 0 3 0 3 B 5 K5t?ilHG>J£JSfll 4 OX , 06(1) 
cc^Tct^tc. S-)xi2A, 2 BK§3 A - 3 B, £ 
J>'£il^4 A * 4B&mi. ftSW>±WS(C, Xft<rA 

i^n^^pcC'Oxji^a^^ hit. ^6 (2> tC7j(t 

[0 0 3 1 ] #^J0>£xrt^i^? KCfct*r«. 

«a3**c<t*- f pjffir^*. wwd'Jxa 
2#. «i<Dtt#c\ i ox <.*:§>, 

UcIsSO^x^jl^? I* *StnB 7 HButtH). 
[ 0 0 3 2] Sfc, r S4*:tt:i^«U8* 

«t,>t:£ffclt*H^4C4#r*4«J:$fc, 

[ o o 3 3 ] as i cct*. iincs>axa««^Qi$tk(c# 
t^^diay/xiiSscst^iTbsisat*, put*, 

*>4$£tfcW4C4icJ:9. «US^I*«>«;ftttS«r» 
®b. MWPtt fio. ai^u^n? 

Sfflrr4C4#ol«&4ft4. EKl*. ii£t£tt4C4 
tt. S8J§<P9 x^pjicwtf 4uE€>SS4:&5&f?^ C 

4 C 4#"C > * 4 <Hi9^H ?5S?-B >c 

[0034] SBsitci*. 7^A£»«4c4# % ea, 

r*;w#ji*B*a*4t4*CJ:9. 8BS*fiBl/fc 
HBS. *l*iaa*4«B©1*M*:HIB'4C4**> 
!Cft4. *fc. ^x^rtK*»4«B<D8B|K:*t'r4tt 
BH«*»ST4C4:0raift4ft4 # ^4 
f^^iM^^Oi^-: Kcra*>4<H26^ 

BaMB)« 

[0 03 5] NS, 8IK«:^4 

SK: £ 0 , - ft* *«K 4 C £ * 

pjftjaw^ttti*ffiXi*asis»asB«:ffl^c4 c 

[0036] $%mo>ox>>i^^ v h £<i*fc*ffl§s£ft 
»tfcttiacx«iffl0!ii»Js«:*5W4, MnMMtonn 

5*Bta*4 I XI*Mf*C'«*©lMktt, BUB 

3. B5»4tr»*«B 6 tcsr sssncfcaa 

g. piiliflHIMItHr? hT4C4K£0?T:bJh£o £ 



6) 4SB2G0 3-1 80 33 6 

10 

»T4c40rajte4ft4. 

[0037] &KB 1 taB^aUSOSfcai • stf$t&> ffl 

mt raintt'ctt* 4 C 4 CC J: 0 It 5 C 4 W * 4 

*VCfcS, ***»» , r4C4u:<fc0fta 
tc^tfi - WW4C 4a»"C*4. 
[0 03 8] ♦SBBKl-ktttf, f£i£T£J:^tc. £S£> 
±f**.tfflftr4C4^"Ittr-*«. B*te>*ffi£»fl: 

r. **1*#«:'«a«:H»tt:ff^C4*Bl«64ft4o H 
tc. K#<DR? I • i£?<£<D?Q AsflSOtC J: 9 Sflf t 
.l/CtT}C4#*»-C*4. 
[0039] IQM>afHb*. ? H-Xti 

mmojl-? h*aftaaa*'ti*cft4ftaai? v 
ju&woama** tj:9ft*Jii* h«4ftur, a 

20 ****4C4KJ:*U 

»^cKB^€SiMi!iBT4C4^»4o HBKAfc 

<?>a^r h±©^^fe«4»i8©^*«Eia'r4fc«> 

W©HStliM«u:FU-A*4*9*Mll»*l«W 
4£4<»^J*rc&4 0 ChSWDWBB*. 3>hf^-^- 
7Q aic J: D^9^ftbti4 # 

[0 04 0] ^tC^^^i^? ^SMI 

[004 1 ] 1 > OxjU^^ ? l<Dm& 
30 B2. B4ao c B6tcffl*T4J:^«:. 8BHW»xjU 
JtSB7±«:-ftt9K:lWllsn4©*R*0<. S«7 
Ktt. **«citt;, S-5x^Kiar/4B4aftT4^ 

4. ±^<D±SW*, WC^^\ ^^^r^.'ST^Ptli 

4C4tCJ:0. •Jx^HCAtifcWS^. scftBttBtca 
BK-ittfttc^* 9 , SBl8©«?f*iaitt:iW^-?t:jK*4C^ 

40 BBMftfcAftfca, *BWrl/ , CR*r«!lK:ab4'!>x,'l 

^6asa©art!*«?it'4c 4c<fc oai^ssBoifi 

^«2b&n4 # C(D4^. ±^107i*±^104^S6 

©»a«cj:»). «Bti«tT*i«K:»l/ % c*Si - 9'4*rtiK: 

^>4. «BlS^a»Wia«:B«rr4, StaW>a!H*K8BIS 

it. a«8«>fl*^»fi'iWKft*^ kb. tais©*>y 

AA-^>h®ft(C, **Mt««aa«:i3BK:tf5C4 
^BtS4ft4. C0*x*ai? h=g:ffiC»r, MSS^ft 
50 ttt»Ua»BB»«aSB«:ta^l[i:4R:«, 1 ) *x;U 
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[0042] 2> 0xjU 

«5x>V2it, KH, EPfc. 8U§»«axW:*fkttB** 10 

a**8Ar-*ti«j:i*. ?£so.3*ii£i|jrg"r£ 
sB8t/ri/fe^xjKwiates;ii % B2, 04. as 

(2)ttl'ltfl6c2)(CM>Rr&2aSC. 07, 08tc« 
^T*3it3$#a£J^6ft*o B2RtfH7fc*8iI*l 

«^nrc^i^c^o, 04. 06* h8Ur 20 

it. *x*2AKMBi*l&{. ^X/t2Bccffi 

f .•% .-N i j 1 .1.?+ .i7.^f.-rfrjvr5t.-45A4^ i& 

as **t 4 liii^Siur, 07^08 
— «5 x jl® a 0 tcaas t /r r Bw> 0 x^ £iia 

mm. FMtt©»a*4&c4fct?*. »c 30 

01?. 0i3i*. a*atH*ntt«:bfe«c*4. 
[0 04 5] B9HBU0B£, **G>$x*2Ak:81 
E»B«*Alv $xjI,2B^ «fcB*Ql«**An* 
Cite**), 1fBHJ[>*fkttB^«(**HSK:tf^ci 
»C. ttBB©MB*J»H»*'&x*2A 
CAWCtKJll W*B*8IK:#B*'*C4ft-- 

**©'5x^2AKWW«aBfta«*M*, 40 
iM^An^o *fl§8ii, **C*ffcttB?<&*>&&*xjU 
2B^ € «ciai^->t:»IW* 0 -tBBffiftft*:. #3 

x^2B,. •d»6aus&t*9rr*. 

[0 04 6]Hl4Cl& loo*x^<2A)tcafiK4:/r 

*a©*x^<2C)4aBiuri*4*-/^3W(i««nr 

C'*. C0>m£. 4x;t2A<C«d8*B?B*. •>x^2 
C^^fttia^^^Wf 0x^2 B 

,£C>'2 B*Ki**Pft-7ft:H«SJ«:at?«t*?Sa[*A4a 50 
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l/ft#&P^£C 4^r-*4 0 
[OO47] 4 ) i5X/U©aauifetf4«t«WS« 

jiR5t:^rcrSi^^UCl»4*xiU^>ffln^--*, 

»<Lft&(HiS>. HlSlt. SSSl*rftl/t$x*2A, 
2BJMBai/Cfc*K sfe*©*x;we. 

ntMAaDfwB3*w»6hrc'4»at5w. khs 

Afi3A^6">XiL2AtcaiH*aXT&4, 
HH«flES;«:BBei?*^. a»tt50^300*ima>&B 
[0048] Hid*. BBK*£l/CB«»M:'»x* 

KBB#»»6<va ( 2 > itau»^v 

-^snrfco. 8Bs*^r-«© , »xjU(2A)K:J# 

l/ZfiK>0xjK2B. 2C}#t£W6ftTt*£<L£tC$ 
X* 2 Aflte0*&14A*W* Mm (3 ) 

*vc<r ***si/a*a. c©**ft*»tt*l 
a&i/tr»wfci«>r, tti3w:B6tifti'C&i*£ i } 

#*£iftL*. 

[0049] 5 > 

6. hi* i*cAonw!rhW3c«>ao , c*4. acai 

It. HfiSW!)'>xA,2A4'?X/l2B*Bir&±*10{a 

ts 7 ±<^Ssp > ^ >v ^ ^ gffi 8 1 ©Hr-sius* aar 

&^H«r«.«r*. ±*10©±*B*¥iBt l ***<BI6 
7-^^U#SB*6n& 0 ft*J» HI7«. 01tc^T^3i 

^BttfeWiWr**. 

[ 0 0 5 0 ] ±* l(S SBS 1 4>BWK*& 0x*2 
A. 2B*B'C*«>«>T?. Watt ^JCP^^n 
*4<E)t?ttfti»*, S$ 0.03-0, iahBB, tB 

* * x jUK ^ ^rt K 4j W 3 <!: 1/ r o .01- 0, 
5me**fti#cfc<, ftttfi^x^Krt^^^rtKlB 

[0 0 5 ! ] ±W>±«BC*«:».ST*BB«raift^ 
±«>±B3»#*^BB4©BX l IBBCDB3ltt 

is^cc-s^Ji aBEWMttr^tHt-c. a^3-50iim 

D5 7-^ TBB, BBB90«fttt3^lDfiiD. « 
A«6, 7. g^iOii m^6BUn. *AWB*«BaKl 
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[0052] 8) itHKfctf attSRWfcttKJ: 9«.* 

±^ ioa>JbSK @ 19*C*T J: *> . ftik$*m*h 
C4**C*4. Btt6icJ:9^3ft4ft5©IISHU:, 

[0 05 3] ft5<D«li. a»tt3^50Ji*»»6»« 

*4. »b» % »*-^>o^t- 

y. TjfflH, Bttfi^^&tt3^i0pm, fl*.#6, 
[0054] ftSCWISfltte©**)!*, P#£<7>:£ 

«4ft<wt3©3ra&ia§a# i dr^offift us* « t* 

[ 0 055]ft5<WIS*. $SJ2<£t*£j£ tl§"f 4eso 20 

[ 0 0 5 6 ] ft 5<D&li. i$^<£K^4S£ltCD<E4 
jltodrft** *t4 0 gfc*Z>*l!mm. P$H<D 

SlOpm. £C£ 5 |S©8S:iiS*rCS5*4 
ft*. *ftffl-HRtCjaUc»5a>»i*. iTb^JOC?*, 

1 0 0 5 7] |§H6 tit, 2)5^2)400 u m3*6SI* 

ft. P!*lf, 5,10, 20, 30. 40, 60. 100. 200. 3Q0X 30 

atftCia^t 1 **. fl^4@25*C*11§££i?4ii£ 

[ 0 0 5 8 ] cfiRS 1 &^s£T4#5 tit. @2l* 022K01 
7irf4c:4<. IB^49xJlKfl;*5*fflK!tiW4 

? 4 C 4 tC J: 9 WSWMT4 * £ *J jE WC 

£ . fBJsH' 4 ccMft* 5 "CC ft tcft£T 4?#32 
^tit?]^jatclgll^^S:ik^^f *>ftC^o ^t*5. H23C 40 

tt. F«6i{*©«Bft*ftT*ffl&*l/r^*#. @24 

K^-fJ^tc. B-^*S*W*48&60»*:ie« 
Stf 4C 4*C cfc 0*5©4l«:afk^^C 4 *>-C*4 0 
[0 05 9] H25K«ftT4fti<, tgtff 4Sx*tCffl 

azsit. tl^^^xjiicisi^^^ifiioftS^ 

*ft4*ftr«ftl2tl(Ha4»^, 5 a 45 b©<t^ 

<c. 2^C'ib*^^^-^&gs<$^S:^ t c^$ri^^4 



**H200 3- 180 33 6 
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#^^£^fc»1iiSl£4C4:#T'*44£fc. (9US 
*4W*G*A • fcpfc^ £ 4HEE * J: B 
#r4C4#BJte4ft4. 

[0060] IK, P6S6«, ®2Gl£$B& 4tD<tBtt 

* 4 ■» x A ccAsQa ^ g# fc*a$^r'fc o *c G A 

[0 06 1] 7 > state**** ascc-fifift^cDfea 

*fT*tS£#*4. *£ifrr4^£, WM)* 

^ hcpftHtaiir&iaBcratrttUf &fe»K:, 4ft 

8( 1 )^> 0 

4 -5 x ^ $ ti^JO ,03m m 7^S^o. 
4mm^6aa«l»i4. *fc. @27tC«^T4J:^ 

[ 0 0 6 3] a4<$, H27«:«, ±*±ffiitc+flJ<23)#» 

» ^ hfeW* 3 nn * * c Mp«us<Kiit i; rat 

[0064] ±W>#*K*^A*r«* 1 

PSSO^J ^ 2SS^rOC^,^ 4 C 4 t>*C * (B28& 
M>> ^4*S4T4C4tCJ:0, #«t3SI/ 
W^AO^^XiccffSW 4B#pa*«< ft 9 . GUS 

• If^g-i^trbn^. ft«, **©f 

ii. »!8»6©ttKt?^M-'C»4**3r'4>4C4^a 
H28K*»l'tT, <I)tt±BB. (2)W*fffiiar' 

[ o 0 6 5] @28tcit, mm>&&>x#>&® 
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t*4#, CO>WiM^^xm^^titl\t^\ 

[0066] H2^@ 31*2. 015, SltfC^f * 7'^) 

flxjWCfc^C. >&9&K-?7Z&&tftdHX'hZ. ft 

*j. a^an© ( i > «±ana, < 2 > i*. < 1 > « 

lii$KS^>H-filJ^^C*-ca>^. i&§£ica£f 4£l 4 AS 

r*** 1 1 a#k»mv s^fifc^t^rita 1 4 b 

4Air'^^^i 1 M^mi^>nx^h^vh^ m 

15. BlS^T^^O^X^tCfcOt:, M>^^7a 
tW*&Ct«<fc*J, ^xA^BfldKAnfc^ikttB^ 

if>. itBW««Kjitrci«:ft^ 
[0067] &4o\ ^3?KFK-r4<J:5tc, ±*io*£ 20 

C 4 K J: *) , -5 x J WB* 6«| I? £ £ ft 
#©*xjUKAWcW^s±^iocr>ifittK:fi* Da< ft 

2ak«b*a*v ox^sBoflt^^a&wir* 

^ll a i^^^8fi8i©IBKl^*0«<ft&, &f5 30 
[ 0 0 6 8 ] 9 ) ftBcjft(**tt«4» 

f^c^ft<. ^fipft^Mif&ict?, ma - 

C C<DB««A«OS4ftfcl«offlft4 

«tt'c*>SJBb»4 0 tt*^stt**i4fc»*. ±^ 
»6*vcfc&r. £n#^**t?*4»£M:*©--*f* 50 



WB2 0 0 3-1 8 0 336 

16 

?x#ai*&*vti'4Ji£t*. Wto5Uttatffu , c 1 r 

7 xjI*I«:KW 6h4 (|B40(2)^(4)#JR), ft 

s<R**n-cc»r<>j:c». 

[0069] 10) ^feoax ? hOEfll 
8fcB*^OTitai/fctBS©«JXJl*: 1 hit/ 

MSKMMrBKttraafi'Sxjlax 9 h £?4C 

(MA 1*0 33- 35), n«cs«»*asc«*i*H36), 
pucax? h*EWT4«£(fflAl*H37>». JMKc 

twft< , BBKisorB *S4c ±# 

-e*4o 

[ 0 0 7 0 ] HsaacXB^*, @3tc^T. rxD-frxA 
ism m<«Etf »^fe4— fe«*fi7 ±Ki2<I&tf ^nfe 

[ 0 0 7 1] B36tt, SiiS^aiC/fc^X^^ ^ h 

Ma*irf*»i**si/*ci*4* Ma**8fti* 

44. 9x;U2A£P2Btt^^£^l ,5m 
in. ffiK>«ltto.5mm 1 CAQ 1 iDmnWWdSsWJtW' 

4C£aa^C»4 9 

[0072] @33Ha36tC^3tl4?SSa^^ 

t?^4o CCr-. Aff, Bit, CfrStfDftHEi*:* 
[0 07 3 3 Ctt6, ^<3C'^^? h^^S$^4^& 

T^iflgC'^ii/cm.^T^c^r*. ^7a1S 
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[ 0 0 7 4] 11) 0 x )l£$E&0>rm 

tugawatt^^y a >**6&0*?* u*. ifess i tea 

*xjU2RtfaSHl3a, 4attRtt6 

^•j3>«M*aEW«Cfc. gig*'?*. Ig7 7^*7 

l«x^2***8i(Cfl£?U S^frtft: 
[0075] hx^> ?jc£ *«f¥iftBCG>-« 

( I ) cc. < 2 } &CM 3 } tc^*r$B< , $5£© 20 
,«S tf£o CCC, ( 2 ) (*±BB , C*« , < 3 > i*K 

«0-C^*t»ltoSS <PJ;itt\ 4.5iiffi> 
Ttf* <4> . 4"*«l±*10t:*l/r. 
♦JT(ftOx^2A, 2B«SJH3* <5> , s&BCffi 

3a. 4atSt«(6>. <7>i*. <6>©±B!H 

[ o o 7 e ] i2> iiB&bi^[ii2»MH9S£B0>fi 30 
E&tm&m&zx \t. m\ 0*4 *v&sfz & ■ x 

It. «S7i^A«S8tta^fc**Ci«:€t»JfT 

5C£#i?*. H3£P5cr>$47c£^Kfec>'Cii % 

[0077] ro?^9«H3 % Bs*H6«:«iW* 
J:5K, 0xjWcao&«irr&B0'C*4. WA 
tCnlttr AtUST. $xn><£gS?L3 a £C'i*4 a 40 
A«»#l/i:£cJ:<, *©«dtt, *ta&ffl?ft 

[0078] ^o?>x«M«wrr*ttw*. 



4^2003-160336 

18 

&Sl4*«tU !8*L/ftc»«a*j»itcj:0iSll?K*r 
[0079] ^7^Sfi8«, Ht H3. H5, @6 

Sfc, BBsMi*r«C&#tfSU'. ***H 

[ 0 0 8 0 ] Halt, ^wdox^i 7 v %&i>x 
xn^ ? h $ interna. 7 , ;^+> yi6i -en 

£>tftf£ 0 yn ? > 9 £S«7 £<&iSBa*l*4>l«*fS 
[0 0 8 1 ] 13) teS^S 

HiMfct?**). WAtt, AMI. WtttLt*?***? 
[ 0 0 8 2] tsai*att. itlt B 1 . @ 5^0 . 

EB«:fT^1iata&Ctt'C*«* «<OBd. 

[0083] SK^iiM*. * tc\t. mjm.<otmo>fe 
hi -wait an^itaAaas^ccD^-rf^. ccd 

jcKii, *^Bt«-st*wrc?--*>*'i/rto 
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H*r?4C ±**c«4. 
[0084] 

^£&*£*c*c<^c*4o m«, Kflaw** 

jtt*jEWCfiil4C4*i , ca4«E*»4C£# , C 

El*siifctSE3ae;«tttt**»4ci*r'*4. 10 
^AA-y>'>K>jta3ti4fc». *fktlH*ai/0 

[0086] ? K* % »fi©S*&£ 

KD»^ci«:aor^4. HJfc, gtr»€'S 

£© 1 r5^1000^<?> ! £T£C 4#5JttTNt>4. WA 

«?*^*t:'i* i p ieft©iiiL?jrcaa*pn&c*4. 

[ 0 0 8 7] -*fm<D0x)lx~? K ldk']*t> 
©£*4C4#'CS4fc#. £S£fi!*li4C<La- f eJI& 

>*'J 9 htf&4. 

[0088] #£i^©0x*:i^ ^ h & ttft<i^«U8 

ft. cn^«?jt^6Bwr4^aii/i:too. saw> 30 
aisfcflWfcftsra 4 c <t *r * 4. 

[0089] ^WOi^i^ ? h tt, iftH 1 

4C£, «l-tt. ±*cc«BW>SK«*<^£^K^ 
iifc*3*^T4¥ffl*RW4C ffl§S©<I 
i©Ba*J:0«-»tcfiit4Ci^Rlttitt4. Sfe, 
±?£Ktt4C&, *^tt±^ccfSt«.wr4f»«&» 

[0090] h«:j:na. $&tt 

UK©B*aiM] 

[@1 ] ^s^KBM^SxjIjlx* KDft)BStt«>« 
4ST8HIH 55 



«B2G0 3- 1 8 0 336 
20 

[02 3 *Jfflfcltth4 , *XJl>."* h<7>— fl£*f± 
ffiB 

[@3] ^WKWfc^xd'Ax* h©ttJH8tt©0l 
[04] *JfflMM>4'»xjU:ix * h©H»4*"T± 

[05] *£Wta39*>4Sxrt>.ax? h©<£J§SeiO<& 
<itfi§IHG>KfflB'C*> 0 , (2)ii*ftH 
K^b4 £ x^a^ 7 KD- ±0^3^*40 

[06] *#MBteBB*>4 , »*JU *x ^ h©<£^fM>fifc 
<J>W*ftU (WlifiBORfflB-CA^, <2}tt*#Hfi 

[07] iciSPiCOx.'Uax? KD-fltT'AO. SS64 
^UT*XJW(0<*C3«lHil/ , Ct'4»ft*5%T. 
[08] *«H© l 5xAax? HEM»C**>. S»?L 

[09] k>- wr* 0 . rxs> 

«5x*Kia*©^XJ^*K*/ri/Ti!Sit#rtr»4^ 

4^"fo 

[010] *J»!OixAai? h©—tfC*4. r?© 

x*K?ji7L$Bfr &*rcc>4*§£4^r 0 
[0n] *jwii©$x^ax? Y<j>-FiX'h*). rxo 

$ xincsaa© x ^*sg6K* /r g> i/ r*» d , * 

[012] HD— flh?4> 0 . 

0XJMfc*4Met,T. ^©^x,'k^S^/rUT«31 
lxTC^4m^T'*-7r, ^f*i t/rB*«:*WK/ , Cl'4 
mSttto Bi*Rii^L* i BW6n % CC»4ffl*'STo 
[013] ^©^iJlai? h ©— flt?* ♦) . 1^' 

-^x^^iC^ut:, ws©«5xju*ssBit/rt'caa 

i/ 4 C<r»4«d , Cft^r, ±f*i l/'CB»t*WK/ , Cl'4 

[014] i^^x^^^^frcUX, WWO'SxjUjW* 
»trtl/1T3iill/i:^4&ftJC, <-t\6fS^0^X'KO 
rt. rP^^l^f6©^3i©^x;Ui^ES^/rO , tii 
M U 4 C C * 4«^ fcjSTo BOX aft^RH 1 ^n-c <r »4« 

[015] fB^tai/t:B3MBtW6*lft:*xAax? h 
©fl*S^H'CA4o 

[016] 8B5<c([jSO-Clt3WRWfetifc'>xjUax? ^ 
©f6©*&5nTB"C*4. 
[017] ?agK>lj!*©-fll**^o 
[018] ?S»S©'W3i©-P8^^t'o 
[019] aS5©-P*ft©a2Rlfflo @tc4($c^r, ^£pfc*ft» 

•ra^x^Kfr&^-fri&i^T . 

[020] ^19©-efMI14^Tp 

[021] aMS^r-ttW^^x^ifl^^^rM)* 

cntCit$t"4i*©?8t?itBl/r^4«^*ft 
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r. B#^&tg^4*x,4>Kffl^5^£^'fo 
[B22] »tl^xlW'r*9x*tt:i«*9*i*«>* 

[@23] ^^^rtgyT^^x^isj^^^^ 

MT£Ox jut ^ T^cKfto^jtS^ 48 
T^^x;KC^^*fSl?:^o Htt. tt»U*0C«^ 

Stttr4«£*»r. 

[025] ffi&Zik&XlffiT&t±Mto&)1iMD& 

SWJ4 CT i fcffiE<&ttTOR«fci*^4i8£**?o 
ST. 

[ 026] MttPtltt? 4 •> x.«l tc A4> 5 f 
t, * £ •^iST ♦ H **HJ**ftWr 4 ■> x jU (CMAi 5 * 

■*Wtt*HMT4«»xji> 

[028] ±*©iMt«C^ *^*R». *^A*tt*iM? 

[@29] 8fcBK*ftl/rM3i«»6*ite*xAai? h 

w^nr^4i?n^ro 

[032] ?IS5^4jW4±^?RK:e*$nrtr»4^ 
[033] ?Sai; h<D»6!Ht:'«>9. H-* 

[034] j&ft^^? h<DfiSW'C*>D. $4-f<oi- 



r> 4^2 003- 1 8033 6 

22 

[035] KO^g^-C^O. 015£>^x,'U# 

[036] *«fc2.x? hiPSgiAr&D. PH£*^ 
[037] mtt-?tc*47 
[038] jjBRtf$x^*f^*4IB<*>^fc^. 

[039] m^(tn^^m^\tmmm^<omjLm 

@7@0t?^>4» 

[040] ±#«e. W^^tt**01*4fea>«>W#8J* 
»*4«d«>«t5W. 

1 -.ass 

2 : *xA # «*OA, B. B,.., CMttxMHfflM 
SrSU*? 4(KTf530>o 

3 : HH&A * ttWMf. SS*©ai*S3 £*rttT4S 

20 4 : B*W>ttA * SaWC*JW4flE • 2ffi*l*iigT4 
fc*>©* 0 ?W<0al«4td*l^4jM?Lo »*G>I> 
l*§4G>±iS& 

5 : aa**W/-ctffi#r4 , j?x.»utcrt*^*ifi]«)j« 

6 : F$S£ 

7 :ttS 

8 : iiv 

9 g££-?fc:rs2? 5? 



1 0 


t. 


1 1 . 


l!.,. t ; ^-7 -a 


30 1 <& 


. jBSKflBST? 4?s 


1 3 




14 




1 5 


:tf3, 4©±IMBCJ:*)*WStl4aB 


1 6 




\ <>» . 
i i 




18 




1 9 




2 0 


; #>f Kt> 


2 1 


; *H:£»f* 


40 2 2 




23 




24 
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[B8] 



m\2] 



2C 23 M 2A 

^ 3Ca { 3Sa / 



aua 



4Ca 4Ba 



[010] 










J i 






-^289 



[Bill 





f 

2Bi 




2A 



[018] 



[HI 9] 
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[HI 5] 



m\ 6] 



4B»^- 




4Aa 



14: 



CD 



3Aa 



14A / . v.2A 



143 



*e* 



4A* 



-28 



ft 



14* 



rmrmiinrTi 



1 

+-2C 



11 

I 



T 



[022] 



12 



) 



12 



) 



6 

L 



5 

-11 



<3) 



4A0 3A» 



-2A 



~6 
-**-11 



148 

46« 



[152 3] 



[027 J 



11-1 23 
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